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INTRODUCTION

Because of their diverse and highly complicated floral mech-
anism, the American genera of the subfamily Echitoideae are at
present perhaps the most imperfectly understood of Apocynaceae.
As 1n pre-Linnean and early post-Linnean times laticiferous herbs
of several distinct affinities were grouped indiscriminately under
the name ‘“ Apocynum,” so even to-day practically any echitoid
liana indigenous to the western hemisphere may pass as a species
of the inclusive genus FEchites P. Br., although several excellent
genera have been segregated from that amorphous and hetero-
geneous aggregate by Bentham, Robert Brown, Alphonse de
Candolle, Mueller-Argoviensis, and other eminent systematists.
To the less exacting botanical public, however, Echites has re-
mained a convenient catch-all, and species of very dubious
congenericity have been described and redescribed under that
name until the literature has become so involved that it i1s a
dangerous task to attempt routine determinative work, and much
more so to essay the description of novelties.

The Apocynaceae of the western hemisphere attain their
greatest complexity in tropical South America. Although mono-
graphic work hinting of any degree of finality upon most groups of
tropical American plants had best be deferred for the future
because of the incomplete state of our knowledge concerning the
flora of that region, constant exploration in behalf of varied
interests is bringing to the attention of science increasing multi-
tudes of plants which must be critically identified by the system-
atic botanist. In order to facilitate that activity and to render
the results more sure with respect to the numerous representatives
of Apocynaceae, it has been considered highly desirable to under-
take at this time a tentative revision of the troublesome Echit-
oideae.
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The most perplexing problem, as well as that first encountered
in the course of such a revision, as has already been intimated,
concerns generic relationships. The first requirement of a re-
vision of the American Echitoideae should be the careful delimita-
tion of the genera most deserving of recognition, and their
epitomization in the form of an identificatory key. The second
problem, of necessity wholly dependent upon the first, is that of
a separate revision of each genus maintained within the sub-
family.

In order to judge and to correlate more competently the
numerous genera which have been proposed from time to time,
the morphology of certain critical vegetative and floral organs
has been investigated and interpreted in separate reports which
are 1n preparation for publication in the near future. Only a
brief account of the structural features employed as classificatory
criteria 18 included here as an aid in the use of both generic and
specific keys. It may be well to point out at this time that the
limits of the subfamily Echitoideae as accepted in this instance
are those established in the first paper of this series! to the
exclusion of the genera of Apocynoideae characterized by pollen
maintained within persistent tetrads.

For the purely taxonomic portion of the revision, recourse has
been had to the extensive collections of most of the principal
herbaria of America and Europe. Since it 1s believed that such
inclusions generally enhance the value of taxonomic studies, ex-
siccatae have been freely cited, particularly in the instance of
difficult or little-known species. The herbaria where specimens
have been examined or obtained for study, together with the
symbols employed in their citation, are as follows: Arnold Arbo-
retum of Harvard University, Jamaica Plain (AA); Botanischer
Garten zu Berlin-Dahlem (B); Museo Nacional de Buenos Aires
(BA); Herbier Boissier, Institut Botanique de 1’Université,
Geneva (BB); British Museum (Natural History), London (BM);
Jardin Botanique de I’Etat, Brussels (Bx); Botanisk Museum,
Copenhagen (C); California Academy of Sciences, San Francisco
(CA); Lindley Herbarium, Botany School, Cambridge, Engl.
(Camb.); Delessert (D) and de Candolle (DC) herbaria, Con-

I Woodson, R. E., Jr. Ann. Mo. Bot. Gard. 17: 9. 1930.
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servatoire Botanique, Geneva; Field Museum of Natural History,
Chicago (FM); Gray Herbarium of Harvard University, Cam-
bridge, Mass. (G); Royal Botanic Gardens, Kew (K); Linnaean
Society of London (Linn.); Dudley Herbarium, Leland Stanford
Junior University, Palo Alto (L.S); Botanisches Museum, Munich
(M) ; Missouri Botanical Garden, St. Louis (MBG); Museo Com-
ercial de Venezuela, Caracas (MC); Muséum National de I’ Histoire
Naturelle, Paris (MP); New York Botanical Garden, New York
City (NY); Academy of Natural Sciences of Philadelphia (PA);
Pomona College, Claremont (PC); Naturhistoriska Riksmuseum,
Stockholm (S); Botanisch Museum, Rijks Universiteit, Utrecht
(U); University of California, Berkeley (UC); United States
National Herbarium, Washington (US); Naturhistorisches Mu-
seum, Vienna (V). To the curators and members of the staff
of these institutions, as well as to many other friends, the writer
would express his gratitude for innumerable instances of aid and
good will. He is also greatly indebted to the Board of Trustees
and to the Director of the Missouri Botanical Garden for the
privilege of a trip to Central America in 1930 for observation and
study.

HisTorIiCAL REVIEW

None of the species which are now comprised within the
American genera of Echitoideae was known to Linnaeus at the
time of publication of the first edition of the ‘Species Plantarum’
in 1753 or of the fifth edition of the ‘Genera Plantarum’ the year
following. In 1756, however, Patrick Browne? inaugurated the
genus Fchiles, citing rather full distinguishing characters, but
failed to assign a binomial species. The single polynomial
referred to the genus by Browne, ‘‘ Echiles foliis ovatis mitvdas
venosts; flortbus herbaceis,” was founded upon a plant well 1llus-
trated by Sir Hans Sloane,® and quite clearly establishes the
common species of the Greater Antilles, the Bahamas, the
peninsula of Yuecatan, and southern peninsular Florida, K.
umbellata Jacq., as the type of the genus as we shall deal with 1t
here.

2 P. Br. Hist. Jam. 182. 1756.
3 ¢ A pocynum scandens majus, folio subrotundo,” Sloane, Nat. Hist. Jam. 1: 207.
pl. 1381, fig. 2. 1707.
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The monotypic genus Echiles as defined by Browne was inter-
preted by Linnaeus! in the tenth edition of the ‘Systema’ merely
as constituting a species of Tabernaemontana, and the former
generic name was employed as a substantive adjective.

Four years after its first publication, the genus Fchites was
expanded by Jacquin® to include ten species: K. biflora, E.
umbellata, FE. agglutinata, E. trifida, E. quinquangularis, E.
suberecta, I. torosa, E. repens, E. spicata, and FE. corymbosa. In
1763, Jacquin® maintained the species which he had described
three years previously, illustrating each in an admirable manner.
Of the ten enumerated, which are now distributed among nine
well-known genera, all but three were original. For E. umbellata,
Jacquin” was able to cite four pre-existing polynomials, two for
k. suberecta,® and one each for E. toresa,® and E. biflora.'®

In the second edition of the ‘Species Plantarum’ Linnaeus!
included Fchites within the ‘Pentandria Monogynia,” and
appended the ten species of Jacquin. Two years subsequently
the genus also appeared in the sixth edition of the ‘Genera
Plantarum.’'

[t would be a weary task to record in detail the great enlarge-
ment of the genus Fchites, which almost immediately followed
its original publication, to include scores of Apocynaceous species
of the subfamily Echitoideae native to nearly all parts of the

¢ L. Syst. Nat. ed. 10. 945. 1759.

® Jacq. Enum. Syst. Pl. Carib. 13. 1760,

®[bad. Select. Stirp. Am. Hist. 1: 30-35; 2: pls. 21-30. 1763.

""" Hchites scandens foliis ovatis nitidis venosis; floribus herbaceis,” P. Br. Hist.
Jam. 182, 1756; ““ A pocynum scandens folio cordato, flore albo,” Catesb. Nat. Hist.
Carol. 1: 58. pl. 68. 1754; “ Apocynum scandens majus, folio subrotundo,” Sloane,
Nat. Hist. Jam. 1: 207. pl. 131, fig. 2. 1707; “ Periploca alia, flortbus amplis cir-

cinalis & crispis, seu Nerium scandens, radice Bryoniae tuberosae,”” Plum. Pl. Am.
210. pl. 216, fig. 2. 1759.

¥ “Apocynum scandens, amplo flore villoso, luteo, siliquis angustissimis,”” Plum. Cat.
Pl. Am. 2. 1703; “Apocynum erectum, Jruticosum, flore luteo maximo & specio-
swssimo,’”’ Sloane, Nat. Hist. Jam. 1: 206. pl. 130, fig. 2. 1707.—The former appears
to apply somewhat more obviously to E. biflora Jacq.

¥ “Nerium sarmentosum, scandens, ramulis tenuibus, folliculis graciibus torosis,”
P. Br. Hist. Jam. 181. pl. 16, fig. 2. 1756.

10 ““ A pocynum scandens, flore nerii albo,” Plum. Deser. Pl. Am. 82. pl. 96. 1693.

11 L. Sp. PL. ed. 2. 307. 1762.

2 L. Gen. Pl. ed. 6. 117. 1764.
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world.’* The result was soon so obviously conglomerate that in
1811, in his treatise ‘“On the Apocineae,” Robert Brown!* rec-
ommended the limitation of the generic name to the species of
the western hemisphere, distinctly citing E. umbellata Jacq. as
the original species. Although, unfortunately, he did not attempt
to redefine the characters of Fchites, Brown described in the
same work! the genus Prestonia, which 1s therefore the second of
the American genera of Echitoideae 1n point of age.

Since 1811, the publication of American genera of the sub-
family Echitoideae has constantly augmented. Summarized
chronologically in tabular form, the appearance of genera from
1756 until the present has been as follows:

1756 FEchites P. Br. Hist. Jam. 182. 1756; Jacq. Enum.

Syst. Pl. Carib. 13. 1760.

1811 Prestonia R. Br. Mem. Wern. Soc. 1: 69. 1811,

1818 Forsteronia . ¥. W. Mey. Fl. Esseq. 133. 1818.

1819 Thenardia HBK. Nov. Gen. 3: 209. 1819.

1825 Haemadictyon Lindl. Trans. Hort. Soc. Lond. 6: 70.

1825.
1828 Syringosma Mart. ex Rehb. Consp. 134. 1828.
1838 FExothostemon (. Don, Gen. Hist. Dichlam. Pl. 4: 82.
1838.
1840 Mandenlla 1indl. Bot. Reg. N. S. 3: pl. 7. 1840.
1841 Odontadenia Benth. in Hook. Jour. Bot. 3: 242, 1841.
Thyrsanthus Benth. loe. cit. 245. 1841.
1844 Malouetra A. DC. in DC. Prodr. 8: 378. 1844,
Ansolobus A. DC. loc. cit. 395. 1844,
Robbia A. DC. loc. cit. 444. 1844.
Secondalia A. DC. loc. cit. 445. 1844,
Laseguea A. DC. loc. cit. 481. 1844.
Dipladenia A. DC. loe. cit. 1844.
Laubertia A. DC. loc. cit. 486. 1844.

1849 Cycladenia Benth. Pl. Hartw. 322. 1849.

1855 Cwylicadenia Lem. Illustr. Hort. 2: Mise. 9. 1855.

1860 Heterothrix Muell.-Arg. in Martius, Fl. Bras. 6': 133.

1860.

13 Cf. Stadelm. Flora 24!': Beibl. 1-13. 1841.
14 R. Br. Mem. Wern. Soec. 1: 59. 1811.
6 I'bid. loc. cit. 69. 1811.
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M acrosiphonia Muell.-Arg. loe. cit. 137. 1860.
Amblyanthera Muell.-Arg. loe. cit. 141. 1860, not
Blume.
M esechites Muell.-Arg. loc. cit. 150.  1860.
Rhodocalyx Muell.-Arg. loc. cit. 172.  1860.
Rhabdadenia Muell.-Arg. loc. eit. 173.  1860.
Stipecoma Muell.-Arg. loe. cit. 175.  1860.
Elytropus Muell.-Arg. Bot. Zeit. 18: 21. 1860.
Prestontopsis Muell.-Arg. loc. cit. 22.  1860.
Urechites Muell.-Arg. loe. eit. 22.  1860.
1878  Chartomma Miers, Apoc. So. Am. 110. 1878,
Eriadenia Miers, loc. cit. 117,  1878.
A ptotheca Miers, loc. cit. 150. 1878,
Rhaptocarpus Miers, loc. cit. 151. 1878.
Micradenia Miers, loe. cit. 158, 1878,
Homaladenia Miers, loe. cit. 163, 1878,
Angadenia Miers, loc. cit. 173. 1878,
Perictenva Miers, loc. cit. 182, 1878,
T'emnadenia Miers, loe. cit. 207. 1878,
Mitozus Miers, loe. cit. 217. 1878.
1897 Streptotrachelus Greenm. Proc. Am. Acad. 32: 298.
1897.
1905 Bracea Britton, Bull. N. Y. Bot. Gard. 3: 448. 1905,
not King.
1909  Orthechates Urb. Symb. Ant. 6: 36. 1909.
1917 Belandra S. ¥. Blake, Contr. Gray Herb. N. S. 52: 78,
1917.
1920  Neobracea Britton, in Britton & Millsp. Bahama FI.
335.  1920.
1924 Codonechites Mgf. Notizblatt 9: 80. 1924,
1927  Macropharynx Rusby, Mem. N. Y. Bot. Gard. 7: 327.
1927.
1931  Salpinctes Woodson, in Gleason, Bull. Torrey Bot. Club
58:453. 1931.
1932  Allomarkgrafia Woodson, Ann. Mo. Bot. Gard. 19:
45. 1932.
Asketanthera Woodson, loc. cit. 46. 1932,
Fernaldia Woodson, loc. eit. 48.  1932.
(6)
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Galactophora Woodson, loe. cit. 49. 1932,

Peltastes Woodson, loc. cit. 375. 1932.

An interesting if frequently perplexing feature shared in
common by many species of the majority of genera enumerated
is their persistent popular association with the parent genus
Echites within which they were once included. Perhaps the
highest attainment of the research upon the Apocynaceae of
Alphonse de Candolle and particularly of Mueller-Argoviensis
was the distillation of the American representation of the in-
clusive genus FEchites into numerous more natural entities. Un-
fortunately, the painstaking studies of those eminent systematists
was discredited to a certain degree by the contemporaneous
treatment of John Miers which has discouraged the employment
of the valid segregates by confounding with them a miscellaneous
assortment of incongruous species and genera.

The revision of the Apocynaceae under the authorship of K.
Schumann® in Engler & Prantl’s ‘Natiirlichen Pflanzenfamilien’
has helped to reclarify the status of the American Echitoideae,
but has suffered as a result of the acceptance of Miers’s mistaken
interpretations in several instances. Schumann unfortunately
profited little by the excellent natural order given the genera of
the subfamily by Mueller, and as a consequence in his enumer-
ation one finds Eriadenia Miers and Mandewvilla Lindl., considered
as synonymous by Markgraf!” and in the present revision, sepa-
rated by such discrepant genera as Macrosiphonia Muell.-Arg.,

Rhodocalyr Muell.-Arg., Cycladenia Benth., Dipladenia A. DC.,
Odontadenia Benth., Elytropus Muell.-Arg., Rhabdadenia Muell.-
Arg., and Laubertia A. DC., in the order named. This situation
is the result of the key characters employed by Schumann,
particularly that of gross habit, which not only separate closely
related genera but even exclude generically certain species from
others which are manifestly their congeners.

MORPHOLOGY OF THE TAXoONOMIC CRITERIA

The danger of basing generic distinctions within the Echit-
oideae upon habit already has been observed. As a group, the

16 K. Sch. in Engl. & Prantl, Nat. Pflanzenfam. 4%: 109-189. 1895.
17 Mgf. Notizblatt 9: 85. 1924.
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subfamily 1s predominantly composed of extensive lianas so
characteristic of the tropical American rain-forests. Forsteronia,
Prestonia, Odontadenia, and FEchites (sensu stricto) are familiar
examples of genera with exclusively volubile habit among all
known species. Neobracea is fruticose, while Malouetia is the
only known genus attaining arboreal proportions. The species
comprising Macrosiphonia, Salpinctes, Galactophora, and Rhodo-
calyr might with almost equal aplomb be called suffrutescent
herbs or subherbaceous undershrubs. Cycladenia is unique with-
in the entire family because of its low, subsucculent, herbaceous
habit, and its subalpine habitat. Various combinations of habit
render that character an extremely fallible guide in particular
instances. Mandevilla is probably the outstanding example in
this regard, including among its many species lianas, suffruticose
shrubs, and suffrutescent herbs in a wide range of intergradation.

Although predominantly terete, the stems of certain American
Echitoideae display a conspicuous alate development, as in
several shrubby species of Mandevilla subgen. Exothostemon (§
Eriwadenia Mgf.). Such development of the stem appears to be
caused by the activity of the phellogen rather than of the vascular
cambium, however, and thus bears only a superficial resemblance
to the polydesmic stems of certain other tropical lianas.

Phyllotaxy is relatively uniform throughout the subfamily in
America, the distichous arrangement being almost invariable.
Mandenlla Benthamiv (A. DC.) K. Sch. constitutes a striking
exception in its ternate or quaternate foliage. The leaves of
species of Laubertia and Macrosiphonia are occasionally ternate
as well.

The foliar glands of several genera are easy clues for identi-
fication. These organs are small, occasionally quite inconspicu-
ous, multicellular, aculeolate emergences borne upon the ventral
surface of the midrib. In Allomarkgrafia, Mesechites, Macro-
stphonia, and most species of Forsteronia, they occur at the base
of the midrib in shapes, positions, and numbers generally char-
acteristic of genera or subgenera and to a somewhat less extent
of species. In Allomarkgrafia, Macrosiphonia, and Forsteronia
the glands are fusiform and indistinctly gathered into groups of
few to several. In Mesechites, however, the two component sub-

(8)
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genera are rather nicely distinguishable by means of the glands,
those of subgen. Fumesechites assuming a rather flat or laminate
shape and occurring in groups of two to five clustered concentri-
cally along the base of the midrib, while those of subgen. Antille-
chites are less conspicuous, fusiform bodies which are predomi-
nantly found in pairs radially placed at the very base of the midrib.

In Mandenlla subgen. Eumandewlla, the foliar glands are
fusiform and are grouped at the base of the midrib as in Allo-
markgrafia, but in subgen. FEzothostemon the same structures
occur 1in variable numbers along the entire length of the rib.
Were it not for three common species supplying an indubitable
link between the two subgenera, which also have technical
differences 1n the reproductive organs, the characteristic position
of the foliar glands of subgen. Ezxothostemon would render it one
of the most easily recognized genera of the subfamily. Species of
the latter subgenus, however, have long been popularly associated
with those of Fumandevilla, and in view of this consideration,
together with that of the intermediate characteristics of M.
funaformais (Vell.) K. Seh., M. callista Woodson, and M. congesta
(HBK.) Woodson, 1t has been thought desirable to maintain their
unity for the present.

The Apocynaceae are popularly known as an exstipulate
group. However, immediately subtending the petiole of many
species of that family, usually forming a definitely interpetiolar
girdle when the phyllotaxy i1s opposite or verticillate, are more or
less conspicuous appendages, variously arranged, which should
probably be interpreted as stipular vestiges. In the Echitoideae
of the western hemisphere, these structures are usually glandular
in function, although 1n Odontadenia anomala (Heurck & Muell.-
Arg.) Macbr. they are somewhat foliaceous, this departure from
the predominant condition prompting Miers to establish for its
inclusion the genus Perictenia. A third condition of the inter-
petiolar appendages has been interpreted as aiding the plant in
clinging to a support in the case of certain lianas, as M. Luetzel-
burgir (Ross & Mgf.) Woodson, where the structures develop a
phellogen and form relatively stout, frequently more or less
reflexed hooks or ‘‘kletterhaken.”” Among certain more ad-
vanced genera of Echitoideae the stipular appendages occupy an

(9)
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intrapetiolar position, as in Thenardia, Fernaldia, and Prestonia.
These nodal appendages are frequently diagnostic for species or
groups of species, particularly in the case of the genus Mandemlla,
and have the double merit of being quickly perceived and rather
convincing accompanying indicators of natural relationship.

Inflorescence structure in the subfamily is varied, but almost
universally resolves into modifications of the raceme and the
dichasial eyme. The most frequent modification of the raceme
is the spike, and occurs among widely separated species of different
genera. The cyme, although found in almost perfect form in
certain species of Fchites (sensu stricto) and Cycladenia, becomes
thyrsiform in Odontadenia and others, paniculate in Forsteronia,
and 1s transformed into umbellate construction in Thenardia.
The uniflorous condition is gradually approached from both
determinate and indeterminate positions, the former being
attained in Rhabdadenia, FEchites crassipes A. Rich., and the
Antillean species of Mesechites, and the latter in Salpinctes and
the North American species of Macrosiphona.

A highly specialized type of indeterminate inflorescence which
appears to furnish a clue to the relationship of determinate and
indeterminate structure in the subfamily is the so-called ‘*bost-
rychoid raceme,” in which the pedicels are clustered in pairs,
and not alternate as in the true raceme. Genera possessing this
form of inflorescence are Prestonia, Urechites, Asketanthera, and
Angadenia. In Allomarkgrafia, Mesechites, Temnadenia, and
certain species of Prestonia, a peculiar structure of inflorescence 1s
found in the di- or trichotomy of the primary peduncle. It 1s
supposed that this type may be due either to true dichotomy of
the growth initials, or rather to the suppression of the determinate
flower in a primitive, dichasial cyme such as that found in several
closely related genera.

By far the most important criteria in the delimitation of the
genera and species of Echitoideae are found in the floral organs.
Although their presence has been known since the time of publica-
tion of Fchites in 1756, and their importance suspected by Robert
Brown, the internal, calycine appendages, known as ‘‘squamellae,”
have not received the consideration which 1s due them as indi-
cators of natural relationship. T'he squamellae are present in all

(10)
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genera of the subfamily as represented in America with the
exception of Elytropus, Rhabdadenia, Cycladenia, and Laubertia.
Where present, they have been found to assume a position either
alternate with the calyx-lobes, or opposite them, thus coinciding
in general with the position of the nodal, or stipular, appendages.
When opposite, the squamellae are solitary, although the individ-
uals may be deeply laciniate. When alternate, they have been
found to number from one to many, in which case they may be
so numerous as to extend in a more or less uniform ring about the
base of the corolla-tube, losing the appearance of an alternate
arrangement. The close relationship of the strictly alternate
and the indefinite positions, however, is attested by their occur-
rence in adjacent congeners.

When taken in combination with the foliar glands, the con-
struction of the anther furnishes one of the most reliable clues to
relationship among the genera. In all genera having glandular
foliage, the enlarged peltate connective, which should be remem-
bered as the chief characteristic of both Echitoideae and Apo-
cynoideae, is very bluntly cordate, or truncate, with various
modifications. In the genera with eglandular foliage, with the
exception of Fernaldia and Asketanthera, the basal lobes or
auricles are more narrow, and usually sharply acute to sub-
setaceous. Although the lobing of the connective is similar to
that of the former group in Asketanthera and Fernaldia, the
structure of the microsporangia indicates an unmistakable affinity
for the latter, being produced into a conspicuous, inwardly
protuberant, sterile base. The microsporangia of the former
group, on the other hand, are completely and uniformly fertile
throughout. Although the major groups of genera enumerated
in the appended key are generally divisible upon the structure of
the pollen-sac, several modifications occur which render the
character difficult to use for practical purposes of identification.
Such intergradations are found in genera which fall rather
naturally to an intermediate position in the whole group through
the use of other key characters.

The importance of the microsporangial structure is reflected 1in
that of the stigma, occasionally referred to in the English literature
and in certain studies of this series as the ‘‘clavuncle.”” In those

(11)
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genera having anthers with truncate or bluntly auriculate con-
nective and uniformly fertile sporangia, as in Mandevilla, the
stigma 1s pentagonal-umbraculiform or pentagonal-subglochidiate
in shape, except in Allomarkgrafia where it is more nearly penta-
gonal-fusiform. The five ridges of these umbraculiform or
subglochidiate structures lie in such a plane that they are ap-
pressed to the anther connective immediately below the sporangia
and above the insertion of the filament. The papillate surfaces
of the stigma lie just at the base of the terminal apices, or
“apiculae,” and i actual contact with the pollen-sacs.

On the other hand, those genera having anthers with micro-
sporangia produced into an inwardly protuberant, sterile base
possess stigmata which are fusiform to subcapitate in shape, as
in Prestonia.  These stigmata usually have a somewhat swollen,
sterile tip upon which the sterile base of the pollen-sacs rests.
The base of the stigma is frequently elaborated into a mem-
branaceous girdle which is agglutinated to the anther connective
just above the insertion of the filament, or such a process may be
imitated by an elaboration of the anther connective itself at the
place of insertion of the anther. In such stigmata, the papillate
or receptive surfaces are median, occupying a space supposedly
sheltered from the natural pollen-shed of the same flower. The
anthers are so closely cemented into a conical mass about the
stigma by means of glandular secretions and the various parts so
precisely comprise the whole that the agency of insects in polli-
nation at once suggests itself. At any rate, the structure and
relationship of the anthers and stigma, so suggestive of the
gynostegium of Asclepiadaceae, when combined with the vege-
tative characters which have already been stressed, evidently
provide a promising clue to generic relationships within the whole
subfamily. Diagrams to depict the construction and relation of
androecium and gynoecium as described in the paragraphs
immediately preceding are provided in text-figure 1.

Surrounding the ovary of all American Echitoideae with the
exception of two species of Mandevilla § Montanae is a cycle
of glandular organs roughly simulating the carpels which have
been referred to in the English literature and in preceding studies
of this series as ‘‘nectaries.”” The same structures have been

(12)
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called ““disc lobes”” by Schumann and Markgraf. The nectaries
are various in number and constitution. In all species with the
exception of those included within the genera Salpinctes, Fernaldua,
and certain others included within Mandenlla §§ Montanae
and Lazae, they are five in number, which seems to be basic for
the group. In some species these organs may be distinct and

~

o s R
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Fig. 1. The relation of stamens and stigma in the Echitoideae. A—Prestonia
trifida (Poepp.) Woodson, four stamens and stigma; B—M andevilla Bridgesii
(Muell.-Arg.) Woodson, three stamens and stigma. Explanation in the text.

separate; in others they may be concrescent and assume a more

or less annular condition. The nectaries may vary within a

single genus from bodies equalling or somewhat surpassing the

carpels to extremely inconspicuous protrusions of the receptacle.

The number and condition of the nectaries have been considered

of prime importance in previous work undertaking the delimita-
(13)
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tion of genera within the Echitoideae. Greatly increased material
for study has shown the characters of the nectaries to be not so
trustworthy as had previously been supposed, however, and in
the present revision they are interpreted as specific indicators
except 1n a few peculiar exceptions.

The corolla structure of the subfamily as represented in America
presents criteria of specific value in such matters as size, color,
and general shape, which may be salverform or infundibuliform,
occasionally becoming nearly rotate, as in Thenardia and For-
steroma. T'he limb is always five-parted and dextrorsely con-
torted in aestivation, although a puzzling exception is found in
the occasionally sinistrorse convolution of individual flowers of
Forsteronia floribunda Sw.

Generic criteria of the corolla are found in the thickened,
callous faucal annulus of such genera as Prestonia, Rhodocalyz,
and Laubertia, and in the internal, faucal appendages attached to
the corolla-tube immediately above and behind the insertion of
the staminal filaments of many species of Prestonia. These
appendages are interpreted merely as enations of the corolla.

The follicles display a few specific criteria such as size, position
(whether falcate, divaricate, or tortuous), constrictions between
the seeds, and presence or lack of an indument. The seeds are in
several instances diagnostic of genera. The apical seminal coma,
absent only in Malouetia, is important, being sessile in the
majority of genera, but borne upon a more or less elongate
rostrum 1n Stipecoma, Peltastes, Angadenia, Rhabdadenia, and
Urechites. A unique feature of the fruit and seeds is found in
the last-named genus, where the placentae are chaffy, producing
numerous deciduous, scaphiform scales which are dispersed with
the seeds, which they roughly simulate, in large numbers upon
dehiscence of the follicle. This character is perhaps the most
striking of any similar features in the entire family.

(UEOGRAPHICAL DISTRIBUTION

The geographical distribution of the genera which are included
within this study may be rather succinetly expressed since, with
the exception of one only, all are confined to the western hemi-
sphere. For the barest purposes of convenience, the genera

(14)
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which are strictly American may be divided into three main
groups composed of those represented upon both the continental
mass proper and the islands of the Antilles, those limited to the
continent, and those confined to the Antilles. These groups may
be amplified and in turn subdivided as follows:

Genera common to both the continent and the Antilles.—Within
this group, which comprehends all the larger genera and about
two-thirds the total species of the American representation of
the subfamily Echitoideae, two subdivisions may be recognized,
namely, genera containing at least one species common to both
the continent and the Antilles, and those containing one or more
endemic Antillean congeners. The first subdivision accentuates
the familiar affinity of the flora of the Greater Antilles for that
of southern peninsular Florida, the Bahama Islands, certain
districts of Central America, and localities of the northern
Atlantic coast of South America.

The genus Echites (sensu stricto) 1s perhaps the most familiar
echitoid liana of the region roughly cited above through its
representation by E. umbellata Jacq., a frequent inhabitant of
swamps and coastal thickets of southern peninsular Florida and
its adjacent keys, the Bahama Islands, Cuba, Hispaniola,
Jamaica, and the coastal flats of northern Yucatan and British
Honduras. FE. crassipes A. Rich., perhaps better treated as
merely a variety of the preceding, is confined to Cuba. Three
species of Echites also occur locally in Guatemala, Yucatan,
Costa Rica, and the Mexican state of Chiapas. It may be
mentioned incidentally that the Antillean-continental and the
strictly continental species of this genus are separable as sectional
units upon morphological grounds.

The range of the genus Rhabdadenia 1s somewhat similar in its
Antillean relations to that of Echites, since Rh. biflora (Jacq.)
Muell.-Arg. occurs throughout practically the same territory as
does E. umbellata Jacq., with the addition of Porto Rico, the
French West Indies, and local districts of Atlantic coastal
Colombia and British Honduras. The species has also been
reported from the coastal swamps of Venezuela, the Guianas, and
northern Brazil. Two other species of Rhabdadenia oceur upon
the eastern slope of South America from Colombia to Paraguay.

(15)
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Vying with the wide distribution of the Antillean species of
the two genera i1mmediately preceding, Urechites lutea (1.)
Britton constitutes a famihiar component of coastal thickets in
southern peninsular Florida, the Bahama Islands, Cuba, His-
paniola, Jamaica, Porto Rico, the Virgin Islands, and the i1slands
of the Lesser Antilles belonging to France and Great DBritain
(with the exception of Trinidad). The species has been reported
also from British Honduras. Another species of Urechites 18
confined to northern Central America.

The combination of continental and Antillean distribution is
exemplified somewhat less vividly by the genera Forsteronia (with
F. spicata (Jacq.) G. F. W. Meyer common to Cuba and localities
in northern Central America and Atlantic coastal Colombia, and
numerous species confined to Central and South America), and
Mandevilla (with M. torosa (Jacq.) Woodson common to Jamaica
and northern Yuecatan, and many species confined to the con-
tinental mass south of the Tropic of Cancer). The situation of
Angadenia, with one species, A. Sagraer (A. DC.) Miers, common
to southern peninsular IFlorida, the Bahama Islands, and Cuba,
and an endemic Cuban species, might more appropriately be
noted among the strictly Antillean genera, since the Apocynaceae
of peninsular Florida are wholly Antillean in their affinities.

The second subdivision, composed of genera possessing endemic
Antillean species, 18 exemplified by Prestonia, Secondatia, and
Odonladenia, the first with two, and the remainder with a single
Antillean species of rather limited distribution in addition to
numerous strictly continental congeners. Forsteronia deserves
comment 1n this group, as it includes two endemic Antillean
species, I'. corymbosa (Jacq.) G. F. W. Mey. and F. floribunda Sw.,
in addition to the Antillean-continental F. spicata (Jacq.) G. F. W.
Mey. 'The genus Mesechiles is particularly noteworthy in this
instance, since it 18 composed of two subgenera limited to the
Antillean islands of Cuba and Hispaniola and to the mainland
south of Mexico; containing four and six well-defined species
respectively.

Genera limated to the conlinent.—The genera of this group are
more numerous, but are monotypie in several instances and thus
include fewer species than those of the first category. A relatively
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limited distribution is typical of these genera, with three excep-
tions which will be noted separately. For the sake of convenience,
the genera of limited distribution may be epitomized as follows:

1. Endemic genus of the Pacific coastal region of the United
States: Cycladenia, with one species of California and southern
Utah.

2. Endemic genera of southern Mexico and Central America:
Thenardia and Fernaldia.

3. Endemic genera of the upper Amazon valley : Allomarkgrafia
and Macropharynz, the latter monotypic.

4. Endemic genera of northern Brazil and adjacent Venezuela
and British Guiana: Salpinctes and Galactophora.

5. Endemic genera of southeastern Brazil: Stipecoma, Tem-
nadenia, and Rhodocalyz, the first and last monotypic.

6. Endemic genus of Chile: the monotypic Elytropus, which 1s
the sole representative of the subfamily in that country.

Beside the twelve genera enumerated immediately above,
three others occur with somewhat more complicated distribution:
Laubertia, with one species in southern Mexico, one in northern
Colombia, and one in northeastern Peru; Peltastes, with two
species in southeastern Brazil, and one species each in northern
Paraguay, eastern Bolivia, and northern Colombia; and Macro-
siphonia, with five species of southeastern Brazil and adjacent
Paraguay, Uruguay, and Argentina, and five species of the south-
western Unite<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>